Mechanism of the positive inotropic effect of lysophosphatidic acid in rat heart.
Lysophosphatidic acid, a bioactive phospholipid, is mainly released from the activated platelets. The concentration of lysophosphatidic acid in serum is elevated under conditions such as ischemia, hypertension, and thrombosis; however, its effect on cardiac function, as well as the mechanisms of its action, have not been fully understood. Cardiovascular effects of lysophosphatidic acid were studied in vivo in rats as well as in vitro by using the isolated perfused heart and cardiomyocyte preparations. Intravenous injection of lysophosphatidic acid (2.8 to 14 microg/100 g body wt) increased the left ventricular systolic and diastolic pressures, rate of pressure development, and rate of pressure decay in rats. The positive inotropic effect of lysophosphatidic acid in vivo was not affected by the blockers of angiotensin II, endothelin-1, or adrenergic receptors, but this action was abolished by pretreatment with neurokinin type 1 receptor antagonist (L703606) as well as Ca2+-channel antagonist (verapamil). In the isolated heart, lysophosphatidic acid (1-10 microM) had no significant effect on cardiac function but higher concentrations (20-50 microM) elevated the left ventricular end diastolic pressure, significantly. Lysophosphatidic acid (1-30 microM) neither showed any effect on the basal intracellular concentration of free Ca2+ nor modified the KCl-induced increase in [Ca2+]i in freshly isolated cardiomyocytes. These results indicate that lysophosphatidic acid stimulated heart function under in vivo but not in vitro conditions. The positive inotropic effect of lysophosphatidic acid in vivo may be indirectly mediated by the activation of neurokinin type 1 receptors.